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Table 3. Morphological, [physiological and ;biochfcmical characteristics of the selected bacterial
isolates compared with that of Xanthomonas campestris. :

: Isolages' , ‘
~ Characteristics XC!  BI B3 B4 | CBI CB2 CB3 CB4 | CB5S CB6
Morphological characteristics : | ot
Cell morphology = Db Db Db Db Db Db Db Db | Db Db

] : 4 | : 2
Physiological Characteristics :
Growth at 35°C - | { u L A + R B
Mucoid growth i
on GNA ¥ | | + - wi s Ay
Motility I | B n e Sy ' - TR
Oxygen requirement ~ + + l + ! | + +
Tolerance of |
NaCl (%) 2-5 8 8 8 8 8 8 8 | 8
Biocheiical Characteristics |
~ Starch hydrolysis -+ | b i | + + + +
Casein hydrolysis 5 - S - - - - - |-
Eelatin hydrol,.ysis + + ; E k [ = + i s -
rease (est - ER = & I = - ) B
“atalase test R + | | I | - + |+
,S from pcplong_ A + | ! ) { - o L
Aﬂd' productlon from:
L H Amf’inosc 2lz + o o - - + 12k
- Glucose i o+ HE { 4 o+ A 1 ik
(+) Galactose 4 SE 12 l } +- i + |k
Cellobiose .+ - I - | - - sy bl el
L. += Positive reaction, - = Negative reaction, Db = Diplobacilli, <= Less thah 28 ,} -
2. XC=Xanthomonas campestris characlerictics obtained from Dye and Lelliot (1974).
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out 1o obtain the bacterial, fora on diseased leaves. The cultural procedure used was that of Pohronezny
et al. (1990). The characteristics observed inctuded colony appearance, shape of isolates and pigient

formation,

Isolation of target organisny

“The isolation technique of Pohronezny ef al., (1990), and Paulraj and O’ Garo (1993), were uset
with modifications. The discased leaves were surlace-sterilized by dipping in methanot (99.8% v_/.v)" :
for 2 scconds, followed by a rinse in CaOCl (2.5% viv) for 10 scconds. Sccliojns (1.0 x 2.0tntn) '
were cut with sterile razor blade from areas of chlorosis and crushed in 0.5ml distilled water with -

ortal and pestle. l,oopl'ul:s of the suspension were streaked on 1% glucose- -

nutricnt agar (GNA). Plates were incubated at 35°C for 48 hours. Cololnics with yellow
am stained. Gram negative rods obtained from such colonies were presumed .,

methanot-sterilized n

pigmentation were Gt
X. campestris (Dyc
presumptive X. cany
©(4°C) until required.

Isolate identification and ch

Selected standard biochemical tests as outlined by Dye and Leilliot (1974), and the procedures -
9) were adopted on each bacterial isolate presuried to be X. campestris: The. @
ere carefully noted. Physiological and biochcmical tests performed included,

described by Ogundana (198
colony and cell morphology w
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and Lelliot, 1974) and %puriﬁcd by ropeated rcslreakih%; on GNA..Each -

aracterisation

motility test, NaCl toleranace, Hy5 production, catalase aclivity, urcase activily, gclﬂlilulydmlysis, starch

. . . S . | - ) -
lydrolysis, cascin hydrolysis, and acid formation from carbohydrates. The test resulls were compiled and

compared with the deseription i standard literature; that is, those for X. campesiris (Pammel) Dowson as

described by Dyc and Lelliol

Effect of NaCl, temperatur:

The growth responses oY canipesiris B3 in fiquid media, outof the nine selected bacteria isolated

were measured turbidimetri
this organism was monitore
concentrations of 0.0% (cot

40, 37°, and 40°C; and (iii) at pH values of 4.5, 5.5, ;().5. 7.0, 8.0, m\d 9.0, respectively. For c;ich gflowth‘j
factor studied, curvettes were used to measure the a wsorbance of growth of the broth cultures at 18 hours

time intervals for 54 hours.

Colony appearance of isolates obtained from preliminary screening of diseased 3Iem;cs‘ e
Altogether, only ten isolates (B1, B3, B4, SGI, CBI, B2, CB3, CB4, CBS, and CBG,) showed ;
the characteristic yellow colony colouration presuniptive of X. campestris (Table 2) as described by Dye: -

(1974). All tests were d:\l'l‘iC(l out in duplicates. |

|
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¢, and pil on growth of Xenthomonas campestris B3 |

ally at 490nm with a colorimeter (Jenway 6050 U.K.). The growth patterni of

trol), 1.0%, 2.0%, 3.0%f, 4.0%, 6.0% and 8.0% (w/v); (ii) at temperatures of:.

RESULTS AND DISCUSSION

and Lelloit (1974). The isolation of other colony [forms besides the characteristic colonies typical of

X.campestris from the dif

|

Terent plant leaves shawing symptoms of xanthoinonas ba_ct}eriosis,is;‘ not

surprising. X. campestris is not the only bacteria that can be responsible for the symploms of necrosis, and

chlorosis in plants. Several other Gram-positive bacleria such as Corpnebacteriunt and Gram-negative

bacterium like Agrobacterium, Erwinia and Pseudomonas may also be rcsponsibk% (Billings, 1987). -
When the ten bacterial isolates were Gramestained (Table 2), all the isolates wete Gram-negative

and rod-shaped except isolate SG 1 from sorghum that was coccoid. Gram-negative reaction and rod=shape.
are the characteristics ol X. campesiris as deseribed by Dye and Lelliot (1974). Hence, isolate Sq 1 wa: i
no longer screencd, thus reducing the number of the selected isolates to nine. P ‘
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estris isolate was grown on nutrient agar slants and stored in & 'rcfriger,d't()r

d in separale Lest-lubes containing 25ml peptone broth media with (1) NaCl
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Morphological, physiological and biochemical characteristics of the nine selected isolates
o he colony features of these isolates include a size range from 0.5- L.0mm, yellow pigmentation,
elevated (convex) and entire margins (except isolate 136 with clevated and serrated margins). (Table 2).
Xanthomonas campestris is known 1o be Gram-negative rods, willj\ yellow pigment, round and corivex
colopy forms with size ranging from 1.0-5.0mm (Dye and Lelliot, 1974; Mooter and Swings, 1990). The
physical and chemical properties of the pigments were not studied, but it is well known that the yellow-
pigmell)ted plant pathogens of the Pseudomonadaceac family have bc;en unified in the genus Xanthomonas
and the yellow rigment is a polyene compound containing bromine (Schlegel, 1990) |
ll The reaction of the nine selected isolates to physiological and biochemical characterisation (Table
3) varied with the selected isolates. However, only isolate B3 obtained from the leaves of beans (Vigna
;)nguiculata) shared the same physiological zjmd biochemical atlribulc%s as X campestris (Pammel) Dowson,
described by Dye and Lelliot 91974). T his isolate showed Gram-negative reaction, motile rods, yellow
pigmentation, mucoid on GNA, requirement|of oxygen, production of H,S from thiosulphate and peptone,
acidifies carbohydrates; and hence identified as X,

acks urease, hydrolyse starch, casein gelatin, and

rongly suspected to belong to the genus Xanthomonas bafsed
rods, yellow pigmented or showed some degree of yellow on
HyS from thiosulphate and peplone waler, and acidified
he genus Xanthomonas as reported by Mooter and Swings
I ests will be required to properly identify these organisms.
1var Jevel because physiological tests are highly limiting in

non the fact that they all were Gram-negative
hgar, aerobic, urease negative, produced
ég_r,bohydrates. These are the attributes of (
1990). More physiological and biochemica
solate B3 could not be characterized to patl
teharacterising Xanthomonas (Dye, 1962). |

ﬂ’e&t of NaCl, temperature and pH uu'growllu ol X. campestris B3
s+ Theoptimum NaCl tolerance for gro
ligher and Jower concentrations of NaCl, including 0.0% NaC (control),

L campestris B3 could not grow at 4°C (Figurc 2), but produced ra pid growth at 37°C, and a relatively
-ﬂgclined growth at 40°C. Many strains ol‘X.jcampe.s'lri.s' are known ln? grow at 37°C (Billings, 1987), but
ot at 4°C or 41°C (Mass et al, 1985, and Qhobella and Clafllin, 1988).
. X campestris was acid-tolerant (F‘igurc 3) and grew slowly at acid condition (pH 4.5), ?as
npared to the rapid growth at near tieulral and alkaline conditions, The optimum pH required for the
dduction of xanthan gum, an exlrapolysag:clmride, by X. campestris has been determined to be 7.0

odki and Cadmus, 1978). Hence, X. campestris B3 may form a good starter culture for the production
extracellular polysaccharide such as x

anthan in Nigeria. The uses of microbial polysaccharides are
s¢ (Baird ef al,, 1983). !

produced a decline in growth,

!

e

: REFERENCES | : :
: dhl K., Sandford, P.A., and Coltrell, 1/ W. (1983). Industrial applications of some new microbial
' polysaccharides. Biotechnology 1:778-783.

i gs, E., (1987). Bacteria as plant pathogen. Van Nostrand Rcinhi&)ld (U.K.) Co. Ltd. Berkshire.

I

b1 :lpr, Y., Verdier V, Guesdon, J., Chevier, D., Decoux, G, and Le
‘ of Xanthomonas campestris pathovars by rRNA ge
- Applied Environmental Microbiology. 59 (3): 851-859,

natte, M. (1993). Churacterisation

g _D.W. (1962). The inndu;uuqy of the usual determinative tests for the identification of Xanthomonas
. species. New Zealand Journal of Science 5: 393 - 4 6.

Wil ofX. campestris B3 in peptone broth was 2% (Figure b. .

ne restriction patterns. Journal of




i
\
|
|

_26 Research Journal of Sci ]wme anume 7 Nn l.& 2, 2001

Dye., D.W., and Lclloit. R.A. (1974). Genus 11 X Xanthomonas, Dowson 1939, 187 ln Bergey sMaf
of Determinate Bacteriology, 8" cd. R.E. Buchanan and N. l‘ Gibons lelsams
Wilkins Co. Baltimore, M.D| pp 243-249,

Drahovska; H. and ‘Turner, [, (1995). Constryction of lactose-utilising Xanthomonas ccmzpestris w
mini-Mn derivative (Bela-galactosidase gene that is inserted on plasmid). Journ
Applied and Bnvironmental Microbiology. (61) (2): 811.- 812 o i - e

Ikotun, 1. (1984). Thenature and function of the extracellular polysaccharide pmduoed by Xanlhomv'
campestris pathovar mcmih()lf'.v. Iilopatologia Brasileira 9: 467-472. i‘

Mass, J. L., Finncy, M. M., Civerolo, E.L., and Sasser, M. (1985). Association of an unusual stro
Xanthomonas campestris with apply. Phytopathology 75 (4): 438-445.

‘Mooter, M. V. aud Swings, J. (1990). Numerical analysis of 295 phenotypic features ()fZGGXanihom'{
strains and related strains and an improved taxonomy of the genus. Interimllanai Jm e
of Systematic Bacteriology 40 (4): 348 - 369.

Ogundana, S.K. (1989) Introductory Microbiology: A laboratory Manual. Oba%femi Awolowo Uni\é;{ -: -
Press Ltd. He-lle, Nigeria. | : ¢

.\‘

Paulraj, L., and O° Garo, L.W. (1993) Leafl l)ll}.,h( of onions in l)arlndos causcd by antieon "
campestris. Plant Disease 77 (2) 198 - 201.

Pohronezny, K., Dankers, A. W., SchafTer, B V*\!umwl.x 1., and Moss, M.A. (1990) Margmalnc' -
and mtcrwsml leal spots of cocoyam infested by Xanllmmonas campestrz .
dieffenbachiae. Plant I)neme 74 (8): 573 - 571.

Qhobella, M., and| Claflin, L.E. (198 §) Clmmcimsatmn of Xanthomonas campestn
pennaniericanunt pv. nov. asual agent of bacterial streak of pearl mllict Interna
Jour nal af systematic Bacler, mlngv 38 (4): 362 - 366. |

S'mdfnrd P.A. and erd J.(1983). ludustrnluhlmlmn ofpolysamhandcs ln G.0. Asp%ha!l (ed.,
polyeacchandw Vol. 2. Academic Press, lnc. New York, pp. 411 490 - A

Schlegel, 1.G. (1 99();). General Microbiology 6™ Ed. Cambndge University Press, Camb_ridge.

|
| 1 ; el : _  }
Slodki, M. L., nndf{ Cadnus, M.C. (1978). Microbial cxlmpolysncchnrid;es. Advarnces in /- '
Microbiology. 23: 21 - 26. : i ‘ e




s ‘ 5 :
L , "
: Research Journal of Science, Volume 7, No. I & 2, 2001. ‘ 275
o ;;Figui’e 1. * Effect of different concentrations ol NaCl on the growth of Xanthomonas canipesiris B3
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1iptoms of the discase Xanthomor

s bacteriosis ©

Location in Baunchi

Perlod = .

Area.

Piant leafl Visible symptoms
Rice Yellow lesions along the Ciwallamgji, August - -
(Oryza sativa) parallel venation Yelwa and October,
| Federal Secretariat i
Sorghum Red-brown blotches Gwallamgji, September - -
(Sorghum bicolor) Yelwa and Novetnbet,
| IFederal Secretariat i
Soya beans Small yellow - green Gwallameji and Sépten’)bezj S
(Glycine max) spois with brown centres Yclwa - November;
Cabbage Blackening of the veins Wunti market February -~ |
" (Brasica oleracea with chlorosis ' March

var. Capitata) .'

i J : 3
Beans Nedrotic spot : Gwallameji and August -
(Vigna unguiculata)  surrounded by a large I Yclwa Noveniber,
Tomatocs ‘ Small dark rough O Gwallamgji September -
(Lycopersicon and brown lesions i Octobet, :
lycopersicum) surrounded by a chlorotic | :

Arcit :
Pepper Small dark rough Gwallameji and October -
(Capsicum annuni) and|brown lcsions : Yelwa - Novetniber
Surrounded by a chlorotic | il ;

Mango Black necrotic area Gwallameji August- .
(Magnifera a indica)  surrounded by a chlorotic October,

Y
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Colony appearance of bacterial isolates oblained from preliminary screening of diseased
leaves, including shape of isolates with yellow pigmentation on Glucose Nutrient Agar”,

Isolate Morphology Shape Siz,c(nnn) Pigmentation
of Colony ;
R4 Serrated R - White
TI - Serrated i - White
T2  Serrated : ;
Bl Mucoid, ; ' Short rods 1.0 Yellow*
elevated, entire .
132 Mucoid - - White
¥ . B3 Mucoid, Short rods 1.0 Yellow* |
clevaled, entire :
B4 Mucoid, Shortrods . 1.0 Yellow*
elevaled, entire
BS  Mucoid, & et ~ White
SGI  Mucoid | Cocci - Yellow
SG3  Non-mucoid - Ee = White
- 8G4  Mucoid - - ~ Pink
SG5  Mucoid . 5 Pink
Pl Serrated - St White
P2 Serrated - e , White
2 SY4  Mucoid . i White
SY5  Mucoid , - e " White
[ SY6  Mucoid - - White
SY7  Mucoid - - White
SY8  Mucoid - - ~ White
CBl  Mucoid Short rods 1.0 Light yellow*
elevated, entire gty :
CB2  Mucoid, | Short rods | 0.5-1.0 Yellow* |
elevated, entire ' ‘. s 5 |
CB3  Mucoid, Shortrods  + 0.5-1.0 Light Yellow* 4 ‘
elevated, entirte - ; ; S
CB4  Mucoid, Short rods 1.0 . Light Yellow* |
elevalted, entire
CB5  Mucoid, i Short rods 0.5-1.0 . - Light yellow*
clevated, entire e
CB6  Mucoid, ' Shortrods | 1.0 Light yellow*
clevated, entire | :
Ml Mucoid - - White
M2 Mucoid . o - White
| M3 Mucoid - - White
’ M4 Mucoid - - White ~
| M5 Mucoid , . = White |
Colony appearance with asterisksiare isolates prc.s('nvlmcdA’u}nl!:uznuna.v campestris and were (:.h'am~ '
. hegative rods. ' : & |
| | :
e P
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